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(54) MULTILAYER PRINTED CIRCUIT BOARD 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a multilayer printed wiring board which 
can be easily multilayered structurally and can tolerate the modification of 
specification, e.g. design. 

SOLUTION: The multilayer printed wiring board 100 consisting of single-sided 
circuit boards A and B and containing an IC chip 70 are arranged with a BGA 56 
on the surface and rear surface, respectively. The multilayer printed wiring board 
100 can be connected with a printed wiring board through the BGA 56 on the 
rear surface while mounting an IC module 120 through the BGA 56 on the 
surface. Since the degree of freedom is increased in the form of the IC module 
being mounted, various IC modules can be mounted. 
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.* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the onginal precisely. 
2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

In ttTmultilayer printed wiring board which electronic parts are mounted and has an external terminal. 
The multilayer printed wiring board characterized by having arranged said external terminal to both sides. 

In the multilayer printed wiring board which electronic parts are mounted and has an external terminal, 
Zagury who holds electronic parts in mounting area is prepared, 

The multilayer printed wiring board characterized by having arranged said external terminal to both sides. 

The muWIayer printed wiring board according to claim 1 or 2 characterized by having removed from directly under 
[ of the external terminal of said one side ]. and having arranged the external terminal of said opposite s.de. 

TheBahia hall which said external terminal is connected to the stack-like Bahia hall, and is connected to an 
external terminal is a multilayer printed wiring board given in any 1 of claims 1-3 characterized by shifting the 
Bahia hall and center line of an adjacent layer, and being arranged. 

SaW multilayer printed wiring board is a multilayer printed wiring board given in any 1 of claims 1-4 characterized 
by being formed by carrying out the laminating of one side or the double-sided circuit board which the non- 
through tube formed in the insulating material is filled up with a conductive ingredient, and changes. 

SaW one side or the double-sided circuit board is a multilayer printed wiring board of claim 5 characterized by 
connecting mutually through the conductive bump formed on the conductive ingredient with which the non- 
through tube was filled up. 

^muWteyer printed wiring board given in any 1 of claims 1-6 characterized by forming beer in the 

of said electronic parts, and forming the metal layer which has a heat dissipation function into the approaching 

part in rt 

Sw exSmal terminal' is a multila yer printed wiring board given in any 1 of claims 1-6 characterized by being BGA . 
[Translation done J 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

^invention relates to the multilayer printed wiring board which can multilayer IC chip and is not especially 
influenced of stress etc. about the multilayer printed wiring board which mounts electronic parts, such as IC chip. 
[0002] 

[Description of the Prior Art] . . , , ... . . 

It has a conductor layer on one side, and the technique which multilayered the insulating substrate which consists 
of IVH (inner BAIA hole) structure is proposed (for example. JP.10-13028.A etc.). They connect electncally by 
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IC chip and a capacitor, mount timely on a circuit. 
. [0003] 
[Patent reference 1] 
JP.10-13028A 
[0004] 

[Problem(s) to be Solved by the Invention] advance d features are demanded. As the reason, the 

Thin-film-izing of the substrate wh.ch mounted IC chip, and ^vanced Teatu computer is to have thin-film- . 
case of electronic products, such as a cellular phone a camera ^^^^^^ are made thin and 
ized [the miniaturization and ]. ^J^SS^^E** and carding out a 

=r E ac^0"2 

miniaturization is realizable with densification under the same area. 

— out *. — s of ». .o oH, P o rr ^^^j^^rj^r 

%Z t^ZXZ^^^&T^- so, ^ *. — - — 
itself cannot be used. 

E2~~ o *«* o^ot b. fo^ b*-. - ^^^^IC^t^rLt^ " 
considered timely. 

technical problem mentioned above, and is made into tne purpose 
which can be equal to specification modification of a design etc. 
[0008] 

[Means for Solving the Problem] above-mentioned technical problem, 

sides was thought out in the multilayer printed wiring board wh,ch has an external terminal. 

[° 009 3 i ♦^^ir.ai from hoth sides of this multilayer printed wiring board, it 

Since it has the pad which connects an externa tenr,,nal I from bo* sides ot w y 

becomes possible to connect another printed wired board wired board through an 

modules are mounted through a surface externa, termmal rt , , eannj«taWM«ft P ft 
external terminal on the back. Moreover the degree ° f *? ^^J^ degre e of freedom which 

is desirable to arrange the external tormina also direcrty ££^2^^%. perform carrying out 

SS£ ."S • — - is — in order to 

wiring area. 

[0010] , . . . kinds such as the circuit (PGK circuit) which is made to connect the 

Moreover, if another view is earned out two kinds such ^ as vvs c c v substra te, and is pulled out 

circuit formed in this multilayer printed wiring board to IC ^^^SmIS^S^ through this 

even if a multilayer printed w.nng board or an oth J substrate causes a easjiy 
memory) of another substrate (IC module). 

[0 ° 1 13 , • - e ...h « IC chin are mounted, and this invention has Zagury in mounting area in the 



.exteriors, such as BGA, PGA. and a bump (metal which also spreads solder). 
[0012] 

Since Zagury is formed, thickness (thickness in the condition of having mounted IC chip in the multilayer printed 
wiring board) in the mounting area can be made thin. Furthermore, even if it multilayers and mounts IC, the total 
thickness of the substrate including closure resin itself can also be made thin. 
[0013] 

Moreover, according to the above-mentioned double-sided structure, the printed wired board which mounted IC 
chip in one side of this multilayer printed wiring board can be connected, and the substrate which mounted 
electronic parts other than IC chips, such as a capacitor, can be connected to the opposite side, for example. So 
to speak, an INTAPOZA-duty can also be achieved. When connecting a printed wired board including IC chip etc. 
to both sides, it can become stack structure (three-dimensions mounting). It becomes possible to form an 
external terminal also in the lower field of IC chip especially. 
[0014] 

As shown in drawing 1 3 , it is desirable for the external terminal 56 of an opposite side not to lap directly under 
the external terminal 56. Here, (A1>, (B1), and (C1) expand and show the external terminal in drawing 2 , and (A2), 
(B-2), and (C2) are the perspective views of (A1) t (B1), and an inner (C1) external terminal. In this case, it means 
that the field where the external terminal of an opposite side touches does not lap directly under the field where 
the external terminal touches. It prevents that this is direct transmitted in the stress generated for the external 
terminal, location gap of a terminal and a poor contact are prevented, and electric connection or dependability are 
not reduced. First of all, since external terminals are mainly BGA (ball grid array), a bump, etc., compared with 
external terminals, such as a conductive bump, its connection place is small, and stress tends to concentrate 
them. Moreover, although stress will occur and the stress will get across to the external terminal of an opposite 
side according to an external factor, like heat is added (for example, under a thermo-cycle condition) if the 
coefficient of thermal expansion of an ingredient with other printed wired boards etc. differs, stress is eased in a 
substrate or an external terminal. Therefore, it is not influenced of the external terminal on an opposite side. 
Conversely, if stress is transmitted direct, in the connection of the external terminal of an opposite side, it will 
separate and faults, such as a crack and a poor contact with an external substrate, will be caused. 
Moreover, it is desirable for the external terminal of an opposite side not to lap directly under the putt field (for a 
land to be included) of the external terminal of one side and an external terminal. When the lower part of the pad 
of an external terminal is filled up with conductive ingredients, such as plating and a conductive paste, effect of 
stress is certainly influenced and carried out up to a putt field by being influenced of the stress, removing the 
field, and arranging the connection field of the external terminal of an opposite side. 
[0015] 

It is desirable to form beer in the mounting field of electronic parts, and to form the metal layer which has a heat 
dissipation function into the approaching part in it It is desirable to prepare a metal layer directly under IC chip, 
and to connect an external terminal to this metal layer through beer (non-through tube) especially. By making it 
the configuration, heat can be made to be able to transmit to the printed wired board side connected to the 
external terminal efficiently, and heat can be radiated. 
[0016] 

As shown in drawing 13 , as for the Bahia hall which an external terminal is connected to the stack-like Bahia hall, 
and is connected to an external terminal, it is desirable to shift the Bahia hall and center line (X1 , X2) of an 
adjacent layer, and to be arranged. 

If an external terminal is formed in right above [ stack structure ]. the stress which generated the external 
terminal as a reason will be transmitted in a direct substrate. Therefore, it is influenced of the stress to the inside 
of a substrate, or the external terminal of an opposite side. If it is in a substrate, connection of stack beer will be 
checked, and a faulty connection will be caused if it is the external terminal of an opposite side. However, if it 
shifts from the center line of the Bahia hall and the Bahia hall is made to form in the shape of a stack, transfer of 
the stress is buffered. Effect is generated when filled up with plating, a conductive paste, etc. in the Bahia hall. It 
will be in the condition that stress tends to be transmitted because you make it filled up with a conductive 
ingredient 
[0017] 

As for the multilayer printed wiring board of this invention, it is optimal to carry out the laminating of one side or 
the double-sided circuit board which the non-through tube formed in the insulating material is filled up with a 
conductive ingredient, and changes more than two-layer, and to constitute it As the manufacture approach, it 
can carry out even with the SABUTORA method and an additive process (the build up method ****). However, by 
the SABUTORA method, if it came to have arranged the external terminal according to the structure of having 
the through hole which penetrates more than two-layer, stress cannot be buffered. So, it may be inapplicable. 
Moreover, if it is the build up method and the resin insulating layer which a core does not contain is used, since it 
is difficult to stabilize the configuration in a resin insulating material, it may be inapplicable to form the Zagury 
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- -part 

[t iJ desirable to use an one side circuit. As for the melting point of the conductive bump who connects one side 

- ^?3^L£ circuit board, it is desirable that it is higher than the melting point of tine adhes-ves (for 
example solder for adhesion of BGA) of an external terminal. Thereby, a conducive bumps d.ssolufon rtself can 
be orevented Conversely, when [ that ] a conductive bump's melting point is lower than the melting pent of the 
a heTe Totn^JterrnJ. in case an externa, terminal is mounted, since a 

most part, at the temperature, it will flow within a substrate. If the flowing range rs large the next conductor layer 
"nd sLrt-circuit will be caused by considering a conductive bump *s a cause. On , *• otter hand ,« *e flow.ng 
range is small, stress will occur between substrates. Location gap wil be caused rf the stress ,s _ 
Therefore, a conductive bump's thickness will become thin and adhesion re.nforcement and an electneal property 
will fall. 

As°for especially the melting point, what is 350 degrees C or less above about 200 degrees C is desirable^ the 
rndlrandeTconductor which'causes the dissolution, diffusion, etc. and is next in case IC ch, us mounted s,nce 
the difference of the melting point with surface solder becomes low smal at less than 200 degrees C itjf 
connect with a circuit too hastily If it exceeds 350 degrees C. the metal rtseff w,ll become hart I too much , and 
connectability will fall, therefore, a conductor - junction in a circuit becomes ,m P oss,b to M ™™^«*" e ™* 
to dissolve at the temperature, since the resin which is an insulating material w,ll d.ssolve. the .nsulat.cn .n an 

0 - 320 degrees C range thing is more desirable. If it is the range in re.iabi.fcy trials, 
such rthermo-cycle conditioning, a conductive bump wi.. not be ^^"^T*^^^^^ 
Metals, such as solder, such as Sn/Pb. Sn/Ag. Su/Cu. Sn/Zn. Sn/Sb and Sn/Ag/Cu. and t,n lead, can 
as a conductive bump. It is desirable for the melting point to be 200 degrees C or more 350 degrees C or toss at 
this time. 

A°flow of the metal itself can be suppressed by blending Cu. Zn. or Sb in the above-mentioned conductive bump. 
ThatTs cTaltoy Zn alloy, or Sb alloy is formed in the once re-solidified metal, h prevents that the alloy d.ssolves 
^response tin Effect of the heat at the time of mounting of IC chip etc and faulte. such as drijus-on^ of a 
conductive metal, are suppressed. Therefore, short-circuiting can be lost and an electrical property can be ra.sed. 

LTeover. even it makes it leave especially under the time of a temperature up ('°^emperaU|re => elevated 
temperature), or an elevated temperature at the time of reliability trials, such as a thermo-cycle tnal and 
rvated^emperature neglect, it is controlled that so.idification of a conductive metal remelts. Therefore, a 

ES£SI rheto?rV:tr e cement of the conductor layer after a reHabilfcy trial and the Bah, ,« does not f a , 
Therefore since it is lost that an electrical property also falls, an electrical property can be ra ^ u ^ more 
with Cu Zn or the conductive metal of Sb content, the fluidity of the metal rtserf .s suppressed. Therefore, rt 
^es^Z^ o^e multilayer printed wiring board which could make the Bahia hall pitch sf I. narrower 
and carried out densification. 
[0022] 

'SZ^ZZSZL can be suppressed by blending Cu in the conductive bump^Thal t is^Cu altoy is fo^ed 
in a conductive bump's once solidified metal. Even if the alloy is influenced of venous heat ^.stories ^example, 
annealing treatment, plating processing. IC chip mounting process. etcO concem.ng a substrate, **™**\ 
dissolution is prevented, and faults, such as diffusion of a conductive bump metal, are s^™*; 6 ^*^ 
resistance change, and short one and electric performance degradation can be suppressed, and an electneal 
property can be raised. 

Stover, remelting and diffusion of the neglect under an elevated temperature or the conductive bump who 

solidified even if it carried out the temperature up (low-temperature => elevated temperature) are made to 

control especially at the time of reliability trials, such as elevated-temperature neglect and a ^rmo-cycte tnat 

furthermore, a conductive bump and a conductor - since permeation of the mo.sture to *• interface of a part ,s 

made to control, is lost that the expansion on the basis of the mo.sture ,n an ' nterfa "^ 

Since the partial electric insulating condition (this moisture means making a clearance form) .n near an .nterface 

is not made, electric connectability is secured. Therefore, a reliability trial can also be ra.sed 

Furthermore, between the conductor layer after a reliability trial, and the Bahia hall, a-ce -o.sture doej > not_ 

permeate, adhesion reinforcement does not fall. When moisture permeated and a temperature . nse ,s earned out. 

the moisture may serve as an origin and may swell. Therefore, a clearance w.ll be formed, or a crack etc. w.ll 
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•occur and adhesion will fall. Since the generating does not exist the fall on the strength by the fall of contact 
nature can be lost and dependability can be raised. 

Furthermore with the conductive metal of Cu content the diffusibility of the metal itself is suppressed. Therefore, 
since the Bahia hall pitch can be made still narrower, it is possible to obtain the multilayer printed wiring board 
which carried out densification. 
[0024] 

the solidified conductive metal and a conductor — the alloy layer which consists of a Cu-conductivity metal is 
formed in the interface with a circuit Formation of the alloy film became a protective coat, and a flow of the 
metal of the part of others of this conductive metal is prevented, moreover, formation of the film — like the heat 
history or a heat process — etc. — ****** it is influenced of heat — formation of new Cu alloy, especially a 
conductor — since formation in a circuit is prevented, a flow of a conductive metal can be suppressed. 
[0025] 

It is desirable to use any one of Sn-Pb-Cu, Sn/Cu, Sn/Ag/Cu, Sn/Ag/ln/Cu, and the Sn/Cu/Zn for the above- 
mentioned conductive bump. Since Cu is blended with these, the above-mentioned operation and effectiveness 
can be acquired by using a conductive bump. 
[0026] 

Moreover, since it becomes the factor which worsens an environment and the limit to use is carried out as for 
the metallic material using lead, it is desirable to use the metallic material which does not use lead. However, if Cu 
is blended even if it is the presentation of solder other than this, it can use. It is desirable for the compounding 
ratio of Cu in the above-mentioned conductive bump to be 0.1 - 7wt%. 
[0027] 

0. Since there is little formation of Cu alloy after solidifying that it is less than [ 1wt% ], when it remelts, a 
conductive bump's flow. is not suppressed. Therefore, it is easy to generate connection in another adjacent 
conductor layer, moreover, a conductive metal and a conductor — in the interface of a circuit the part in which 
Cu alloy film is not formed by the part will occur. The dissolution of a conductive metal and diffusion will occur 
from the Cu alloy film agenesis part If 7wt(s)% is exceeded, the melting point becomes high, and even if it applies 
heat it will be hard coming to dissolve. Therefore, the conductive bump herself will become hard, the time of 
contacting a conductor layer and the Bahia hall — the — since it becomes hard — a conductor — in a part, 
since a crack is generated in not contacting or a conductor, electrical connection nature and adhesion may fall 
[0028] 

If it is the above-mentioned range, the fluidity in a conductive bump can be suppressed, Cu alloy can be made to 
be able to form appropriately, and adhesion with a conductor can also be secured. 

Furthermore, adhesion reinforcement of one with desirable the compounding ratio of Cu in a conductive bump 
being 0.5 - 5wt% can increase most moreover, what is moderate also in degree of hardness — it is — a 
conductor — since it can spread in homogeneity in between, electrical connection nature is also raised. It cannot 
be based on the classes (plating, conductive pastes, those complex, etc.) of conductive metal which filled the 
Bahia hall which furthermore has the conductive bump, but adhesion can be raised. 
[0029] 

(Zn content metal bump) 

Diffusion of the metal itself can be suppressed by blending Zn in the conductive bump. That is, Zn alloy is formed 
in a conductive bumps once solidified metal. Even if the alloy is influenced of various heat histories (for example, 
annealing treatment plating processing, IC chip mounting process, etc.) concerning a substrate, the metal 
dissolution is prevented, and faults, such as diffusion of a conductive bump metal, are suppressed. Therefore, 
resistance change, and short one and electric performance degradation can be suppressed, and an electrical 
property can be raised. 

Moreover, at the time of reliability trials, such as elevated-temperature neglect and a thermo-cycle trial, the 
neglect under an elevated temperature or a conductive bump's remelting solidified even if it carried out the 
temperature up (low-temperature => elevated temperature), and diffusion are made to control especially, and it is 

**** • ■ • 

furthermore, a conductive bump and a conductor — Zn or Zn alloy layer to an interface of a part — a conductor 
— permeation of the metal of a circuit etc. is controlled. That is, Zn layer has achieved the duty of a barrier layer. 
Formation of the dissimilar material in the interface forms that from which the melting point and thermal 
expansion differ as compared with the part of others [ part / the ]. Therefore, since the expansion on the basis of 
the dissimilar material and contraction occur and the partial stress in near an interface occurs, insulation is not 
secured. Therefore, dependability will also fall. 

Furthermore, between the conductor layer after a reliability trial, and the Bahia hall, since moisture does not 
permeate, adhesion reinforcement does not fall. When moisture permeated and a temperature rise is carried out 
the moisture may serve as an origin and may swell. Therefore, a clearance will be formed, or a crack etc. will 
occur and adhesion will fall. Since the generating does not exist the fall on the strength by contact nature fall can 
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- be lost, and dependability can be raised. u-i^v, of the metal itself is suppressed. It is 

Furthermore with the conductive metal of ^.^''if^^Sito obtatn Z multilayer printed wiring 

Tsolidified conductive meta, and a conduct - the alloy layer which ^^^^rXl 
formed in the interface with a circuit Formation of the alloy ^/^^^ation of the film - like the heat 

oSou^r - "ncXnttiont a circuit is. prevented, a flow of a conductive meta. *an be suppressed. 

^desirable to use any one of Sn/Zn. Sn/A g /Zn. and the ^ 
Since Zn is blended with these, the above-mentioned operat.on and effecbveness acq 

conductive bump. ^.:^„ man t and the limit to use is carried out, as for 

is blended even if it is the presentation of solder other then this, it oan use. 

LToesirable for the o<»npo U ndin. ratio of Zn in the ^ *^t^e^Tl^T^ 

rS^^ip^^fCS. of a SSC— - d*»slon - oooor 

from the Zn alloy film agenesis part an nlies heat, it will be hard coming to 

If 10wt(s)% is exceeded, the melting point ^comes h,gh am even , *£^£££Zn* a conductor layer and 

dissolve. Therefore, the conductive bump herself will become hard, the^ bme £ generated in not 

* the Bahia hall - the - since it becomes hard - a conductor - a partes nee 6 
contacting or a conductor, electrical connection nature and ><»«™ ™* ™ pressed and adhesion with a 

C If it is the above-mentioned range, the fluidity in a conductn/e . bump can b • the compounding ratio 

^conductor can also be secured. Furthermore. adhes,on ^"^f^J^kZterete also in degree of 

* of Zn in a conductive bump being 0.5 - 9wt% can increase ^^^Xe^etec^cal connection nature 
. hardness - it is - a conductor - since j^SES^ pa^e those comp.ex. etc.) of 

=EE m^^ -e con'ducthre -P. - adhesion can be 

raised. 

[0033] , _ , same duty as the time of antimony 

Moreover, the thing containing antimony may be ^^^^^^^ Formation of an alloy layer 

blending zinc is achieved. That is. antimony should achieve the duty ^o . bame y _ 
with copper is checked. As for the compounding <^ «£™* ess t^nT^l when it remelU. it cannot 

-l^t^^ 

EtlStS.^^ metal and d " sion wi " 

occur from the regulus metal film agenesis part ann i: es heat, it will be hard coming to 

If 10wt(s)% is exceeded, the melting point becomes h,gh. a ^Z ^e ^^ a conductor layer and 

....rs:.:^^^ 

t° 034 ^ .. ,. , . WPh WA«r and Sn/Ag/Cu. or a conductive paste may be used 

The soldering paste generally applied, such as Sn/Pb. Sn/Ag. ana an/Mg/^u. 

besides it 

[0035] , 

-r^rt^^ - - 



•suppressed to the minimum, and the diameter of a beer land can be made small. Therefore, a w.nng pitch can be 
made small and a wiring consistency can be raised. Moreover, since the thickness of a base matenal can be 
substantially kept constant, in forming opening for restoration Bahia hall format.on wh.ch .s menfoned later by 
laser beam machining, a setup of the laser radiation condition becomes easy. 

ItTdesirable that the hard base material chosen from a glass fabric epoxy resin base material a glass fabric 
bismaleimide triazine resin base material, a glass fabric polyphenylene ether resin base matenal ^an aram,d 
nonwoven fabric-epoxy resin base material, and an aramid nonwoven fabnc-polymide resin base rnatenal ,s used 
as such an insulating resin base material, and a glass fabric epoxy resin base material is the most desirable. 
Besides it thermosetting resin, such as polyimide. those complex, a photopolymer. and a photo-setting resin may 
be used for thermoplastics. 

Ever, the thickness of the above-mentioned insulating base material has desirable 20-600 micrometers 
The reason is that the dependability over electric insulation becomes low while reinforcement falls and handling 
becomes difficult by the thickness of less than 20 micrometers. Moreover, it is because the configuration holdout 
at the time of making Zagury form may fall. If it exceeds 600 micrometers, while detailed opening for the Bah.a hall 
formation will come to be hard, it is because the substrate itself becomes thick. 

[0038] . . . . 

the conductor layer formed in one side of the above-mentioned insulating base matenal. or a conductor - a 
circuit sticks copper foil through resin adhesives suitable on an insulating base material, and .s formed by carrying 
out etching processing of the copper foil, respectively. 

namely, the thing which thickness does for the hot press of the above-mentioned conductor layer on ^ insulating 
base material through the resin adhesives layer which had the semi-hardening condition the copper foil which ,s 
5-50 micrometers held - forming - moreover, a conductor - a circuit After carrying out hot press of the 
copper foil. [ whether a photosensitive dry film is stuck on a copper-foil face, and ] After applying a liquefied 
photosensitivity resist, it is desirable to lay the mask which has a predetermined circuit pattern, to form a plating- 
resist layer exposure and by carrying out a development, and to be formed by carrying out etching processing of 
the copper foil of an etching-resist agenesis part after that. 

inductor - after making a circuit form, opening is made to form by the router, laser, punching, etc. When it is 
made the substrate which is a piece of an individual as magnitude of the opening rt is desirab e tinat rt .is ; 10 - 70% 
to the area of a substrate. At less than 1 0%. since Zagury's formation field is small, the merit to form becomes 
small. If it exceeds 70%. since the field which cannot maintain the reinforcement which can be set [ press ] and an 
external terminal forms will become small, it will become the factor to which 1C chip to mount is restricted. 

. Since ] copper foil can be firmly pasted up to an insulating base material by performing hot press to the insulating 
base material top of the above-mentioned copper foil under suitable temperature and welding pressure being 
more preferably carried out to the bottom of reduced pressure, and hardening only the resm adhes.ves layer of a 
semi-hardening condition, production time is shortened compared with the circuit board using the conventional 

ftTs P more desirable to carry out by using a protection film, in order to protect the Zagury part and to prevent a 
flow of the adhesives in that interface part, when Zagury is formed at this time. 

inaddition. at least one sort which replaces with pasting of the copper foil to an insulating such base material top. 
adopts the one side copper clad laminate by which copper foil was beforehand stuck on the insulating base 
material, and is chosen from the water solution of a sulfuric-acid-hydrogen perox.de. persulfate. a cupnc chlor.de. 
and a ferric chloride in the one side copper clad laminate - etching processing - carrying out - a conductor 
a circuit can also be formed. - ~ • 

the above - a conductor - the front face corresponding to each Bahia hall of a circuit - a conductor - rt is 
desirable that the land (pad) as a part of circuit is formed in the range the aperture of whose is 50-250 

Whe^ Maying out the laminating of the Bahia hall by the stack, make it moreover, more desirable to shift and 
form from the center line of the Bahia hall. Thereby, the stress transmitted by stack structure can be buffered. 

lhe 4 above - a conductor - it is desirable to form a roughening layer in the circuit pattern front face of a circuit, 
to improve adhesion with the adhesives layer which joins both the circuit boards, and to prevent generating of 

exfoliation (delamination). . . 1 

as a roughening art - for example, software etching processing and melan.sm (oxidization) - 1 reducbon 
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processing, formation of the needlelike alloy plating (the product made from the Ebara YUJ1 trade name 
INTAPURETO) which consists of copper-nickel phosphorus, and the trade name made from MEKKU MEKKU 
dirty bond" — there is surface roughening by the etching reagent. 

i 0 uc 4 h 4 a conductor - the conductor from the front face of an insulating resin base material in which the circuit 
was formed, and the front face of the opposite side - as for opening for the Bahia hall formation formed so that 
a circuit may be arrived at, it is desirable that 0.5 - 100mJ and pulse width are formed for pulse energy for 1 to 
100 microseconds of the carbon dioxide gas laser by which pulse separation are irradiated in .Mm. or mor^ an6a 
shots per hour is irradiated on condition that 3-50. and. as for the diameter of opening, it .s desirable that it .s the 

^exceeds 250 micrometers while it stops being able to fill up opening with the conducts matter in less than 50 
micrometers easily. 

oefore the opening formation by such carbon dioxide gas laser - the conductor of an insulating base material - 
it is desirable to make a resin film adhere to a circuit forming face and the field of the opposite s.de. and to 
perform laser radiation from on the resin film. 

as 0 ^ protective mask at the time of this resin film carrying out DESUMIA processing of the inside of opening for 
the Bahia hall formation, and being filled up with metal plating by electrolysis plating processing « 
[ that ] carrying out DESUMIA processing - functioning - moreover, right above [ of the metal plating layer of 
the Bahia hall ] - the letter of a projection - it functions as a mask for printing for form.ng a conductor 
(conductive bump). 

the above-mentioned resin film, it is desirable to be formed from the PET film whose thickness of the film 
itself the thickness of for example, a binder layer is 1-20 micrometers, and is 1 0-50 micrometers. _ 
the letter of a projection which mentions the reason later depending on the thickness of a PET film - since the - 
height of a conductor is decided - the thickness of less than 1 0 micrometers - the letter of a projection - the 
thickness by which the conductor was too low with thickness, tended to become a faulty connect. on and 
exceeded 50 micrometers conversely - a connection interface - the letter of a projection - it is because a 
conductor spreads too much, so formation of a fine pattern cannot be performed. 

Ker to be filled up with the conductive matter and to form the Bahia hall in the above-mentioned opening for 

the Bahia hall formation, plating restoration and conductive paste restoration are desirable. 

Although restoration of a conductive paste is suitable in order to make it simple like a packer, to reduc, s a_ 

manufacturing cost and to raise the yield, depending on the presentation ratios ,n a » a ?% ( * Con *^™^- 

resin, curing agent, etc.). hardening contraction may become large too much. In respect of the configuration and 

connection dependability when being filled up rather than it. plating restoration is desirable. 

[0049] 

Although either electrolysis plating processing or nonelectrolytic plating processing can 

mentioned plating restoration, metal plating, such as the metal plating formed of electi-o lysis 

for example, tin. silver, solder, copper/tin. and copper/silver, is desirable, and electrolybc copper plating ,s the 

optimal especially. 

SSilled up by electrolysis plating processing, it is in the condition of having made the protection film adhering 
to the copper foil pasting side (conductor circuit forming face) of the above-mentioned insulating base material 
beforehand, and electrolysis plating is performed by making into a plating bar the copper foil formed in the 
insulating base material. Since this copper foil (metal layer) continues throughout one front face of an insulating 

base material and is formed, current density becomes uniform and * can fill up opening for the Bahia hall - 

formation with uniform height with electrolysis plating. 

Here, it is good to carry out activation of the front face of the metal layer in a non-through tube from an acid etc. 
before electrolysis plating processing. 

Moreover, after carrying out electrolysis plating, it is desirable for belt sender polish buffing, etc. to remove the 
electrolysis plating (metal) which rose, and to carry out flattening from an open.ng edge. 

Fu°rSermore. by the approach filled up with a conductive paste instead of. electrolysis plating processing, or 
nonelectrolytic plating processing of restoration of the conductive matter by plating processing, it can be filled up 
with a part of opening, and can also carry out by filling up a residual part with conductive paste. 

-9- 



The conductive paste which consists of at least one or more sorts of metal particles chosen from copper, tin. 
gold, silver, nickel, and various solder as the above-mentioned conductive paste can be used. 

[0053] _, , . , 

Moreover as the above-mentioned metal particles, what coated the dissimilar metal on the surface of metal 
particles can be used. The metal particles which covered the noble metals specifically chosen as a copper grain 
child's front face from gold and silver can be used. 

[^addition, as a conductive paste, the organic system conductivity paste which added thermosetting resin, such 
as an epoxy resin, and polyphenylene sulfide (PPS) resin to metal particles is desirable. 

Sincere aperture is a diameter of detailed which is 20-150 micrometers and air bubbles tend to remain when 
filled up with conductive paste, opening formed of the above-mentioned laser beam machining has the practical 
restoration by electrolysis plating. 

Th^Bahia hall formed in the one side circuit board mentioned above The arrangement consistency is the largest 
about the one side circuit board by which the laminating was carried out outside that an LSI chip etc. should be 
carried. The distance between Bahia and the hall formed in each circuit board by which a lam.nat.ng is formed 
namely, carried out so that it may become the smallest about other outside one side circuit boards in order to 
connect with a mother board Being formed so that it may become large is desirable as rt goes to the circuit board 
of the side connected to a mother board from the circuit board of the side which carr.es an LSI ch.p etc.. and 
according to such a configuration, the leading-about nature of wiring improves. 

Se 5 Jne side circuit board which serves as a base unit by which a laminating is carried out when manufacturing 
the multilayer printed wiring board by this invention - the Bahia hall top - the letter of a projection - rt is 
desirable to prepare a conductor. i.e.. a conductive bump, and to constitute so that electrical installation wrth 
other one side circuit boards may be secured. 

As for this conductive bump, rt is desirable to be formed by being filled up with plating restoration or a conductive 
paste in opening of the protection film formed of laser radiation. 

[0058] , . 

Although either electrolysis plating processing or nonelectrolytic plating processing can perform the above- 
mentioned plating restoration, electrolysis plating processing is desirable. .... . , . „_„ 

As electrolysis plating, although low melting point metals, such as copper, gold, n.ckel. tin. and various solder, can 
be used, tinning or solder plating is the optimal. 

Mtihe above-mentioned conductive bump's height, the range of 3-60 micrometers is desirable. This reason is 
that it will spread in a longitudinal direction and will become a short cause when resistance becomes high and a 
bump is formed if dispersion in a bump's height cannot be permitted and 60 micrometers is exceeded according to 
deformation of a bump in less than 3 micrometers. 

When forming the above-mentioned conductive bump by restoration of a conductive paste, dispersion nvthe 
height of the electrolysis plating which forms the Bahia hall is corrected by adjusting the amount of conductive 
pastes with which it fills up. and can arrange many conductive bumps' height. 

As for the bump who consists of this conductive paste, it is desirable that it is in a sem.-harden.ng condition. A 
conductive paste is hard also in the state of semi-hardening, and rt is because the organic adhesives layer 
softened at the time of a heat press can be made to penetrate. Moreover, rt is because rt not only can make flow 
resistance low. but it deforms at the time of a heat press, a touch area increases and dispersion in a bump s 
height can be corrected. 

In Addition, a conductive bump can be formed with the approach, no electrolyzing. or electrolysis plating immersed 
in solder melting liquid besides the approach of screen-stenciling a conductive paste using the metal mask with 
which rt was prepared in opening in a predetermined location, for example, and the approach of pr.nt.ng the 

soldering paste which is a low melting point metal. 

It is good to use what blended Cu(s). such as a Sn-Ag system. Sn-Sb system solder. Sn-Pb system solder. Sn 
Zn system solder. Sn-Pb-Cu system solder. Sn-Cu system solder. Ag-Sn-Cu system solder. In-Cu system solder, 
and Sn-Cu-Zn. as the above-mentioned low melting point metal. As a concrete thing, metals, such as Sn/Pb/Cu. 
Sn/Cu. Sn/Ag/Cu. Sn/Ag/In/Cu. Sn/Cu/Zn. Sn/Zn. Sn/Sb. Sn/Sb/In or tin. and lead, are mentioned. It is 
desirable to use fundamentally that by which Cu. Zn. or Sb was blended in solder. The fluidity of a conducive 
paste can be suppressed and other things are excelled in electric connectability and dependab.l«ty also in the 
reliability trials under a high-humidity/temperature condition and thermo-cycle conditions etc. 
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pattern by etching processing — it is formed in the circuit 

As°?o 3 r the mat side of the above-mentioned copper foil, it is desirable to form by etching P^^f'^"^" 
fn iUelf none.ectro.ytic plating processing, oxidation reduction processing, etc.. and forming by etch.ng processing 

etching processing, there is an etching reagent which used a *™ as 
chloride, persulfate. a hydrogen peroxide/sulfuric acid, alkali etchant. an organic acid, and drug solutions, such as 

r^To^ P™* the composite coaUngs. such as none^c 

pla^g of monolayers, such as copper, nickel, and aluminum, permutation plating, and *e ' 

asle above-mentioned oxidation reduction processing - melanism - there ,s processmg performed by the 
bath and the reduction bath which are alkaline baths, such as sodium. 

Although the adheeion between the copper foil end the ^^^^^^^^rtc. 
is desirable that it is the range of 0.6 - 1 .4 kg/cm2. 

bump improves. 

fall mey be caused in electrical connection nature end dependebdrty 

SbTt however. ] undying two or there ene aid. circuit bearda and copper foil by which the tanin.tt« ^ e.rrted 
^th. Lant. JJLV hot presto th^onln ZSttttttZSnZT 

Ite ca«»e 21 which the ntat sW e of copper foil waa etuck by preseur. to the field by the aid. oMhe 

^ne sTcircuK boards by which a laminating is carried out to ft in the circuit- pattern of the request- which ft has 
at least 

Sore the conductor to the field by the side of the conductive bump of a substrate - since the Peel 
dement and pull reinforcement of a circuit are fully secured and the ^ to *° 

Bahia hall by hot press can be prevented, positive electrical installation can be performed. 

Moreover, it is desirable to perform hot press twice in this case. Although an exact scale factor is needed, the 
high Peel reinforcement and pull reinforcement can be obtained. 

Kove - a conductor - covering formation of the protective coat which consists of noble metals, such as at 
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least one kind of protective coat or gold, platinum, etc. which are chosen from tin. zinc, nickel, and Lynn, may be 
carried out to the mat side of the copper foil which forms a circuit- „ acn „. nn1 

The Sickness of such a protective coat has the desirable range of 0.01-3 m.crometers. The reason is 0.01 
^meters ft * because the crevice of the formed mat side may be filled up with a protective coat and a mat 
"eaTent -egu.arity of a mat side may be unable to be completely covered w.th 

^e SloirandTmicrometers is exceeded. The range especially of desirab.e thickness ,s 0.03-1 m,crometer. 

Protective coat which consists of tin among the above-mentioned protective coats can be formed as a thin 
£ CwhLh debits with non-e.ectro.yzed permutation plating, and can be most advantageous.y app.,ed from 
excelling also in adhesion with a mat side.. 

Hoe 7 slannous-fluoride-thiourea liquid or tin chloridelhiourea liquid is used for the nonelectrolytic plating ba* for 
£m rS such ~ tinning film. and. as for the plating processing condition, it is desirable to cons.der as ^about 5 
mTJtea in the room temperature around 20 degrees C. and to consider as about 1 m.nute ,n a 50 degrees C 

"g^ *• SUb ^°" action based on me*. .complex 

^ZZ^/^cZ ng liquid compared with silver etc. and a mat side can be covered aasHy^However. 
stce c^bcfeases 8 no b.e me£.s are used only for a speciality product in many cases. The coat of such gold 
and platinum can be formed with a spatter, electrolysis, or nonelectrolytic platmg. 

the resin with which it sinks into the core material which constitutes a res,n msulatmg layer can also be ra.sed. 
electrical installation nature and connection dependability are improved sharply. 

T°he 7 multilayer printed wiring board formed of the above-mentioned laminating and hot press can cover the front 
face of the outside circuit board, and can prepare a solder resist layer. Qrir i 
^e conductoTwhich the solder resist layer is formed mainly from thermosetting resin or a phot opolymer and 

pin of T fonu are formed on a circuit (contact pads). An external terminal ,s formed in both s.des. 

Moreover about other circuit boards in the lower layer in the side connected to a mother board am ong *e circuit 
btaTfoc^Touteide. the conductive ball formed from metallic materials, sudvas a conducive pin of T form- 
which was located in right above [ of the Bahia hal. ], for example, was formed from metalhc materials, such as 42 
alloys and phosphor bronze, and gold, silver, solder, can be prepared. 
[0077] 

[Embodiment of the Invention] 

board 1 00. Drawing shows the condition of having carried out the lam.nat.ng of the IC module 1 20 to the 
multilayer printed wiring board 100 which mounted the IC chip 70. 
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and the inferior surface of tongue of the one side circuit board B. 

SKL in d^ (B), * is in opening 10a of a mu.ti.ayer ^^^^^^^^ 
on the above-mentioned metal layer 28a. the 1C chip 70 - a wire 72 - J^J^J^™ IC chip 70 

printed wiring board - circuit (pad) 36p and connect.on are taken. Mold is made with resin /4 oy in 

and opening 1 0a. 

SSLTJ*B*ST!i SEE SSEw of a t^ina, assembiy ,30 ,. mad. with fte - ,28. 
^BGASc a-.ec at the front face and ft. r.ar fee, ft. ^^^^^,^3^^.. 
SoAM Ton ft. back. Moracvcr, ft. d.gre. of freedom of tha g.stalt of ,0 module mounted leasee. 

Ever, if another view is carried -* ft. «* - *• ^r^'^^^^rpu,^ 
circuit formed in this multilayer printed wirin, board to fte ,0 eh, 70 "^^ ^ ^ «,„ 
outside, and the circuit 0NTAPOZA cirouW which ,. *^o^, a nd e PKG substrate can be 

multilayer printed wirine board outside are intermingled. The duty of MTAPOZA ana I. rr.u ^ja-— 
achieved b'y one sheet end a miniaturization and advene -J-£££* JESS». 
printad wiring board ,00 or ft. IC module ,20 causes a defect in this case, it cs i rest , . 

!^p,ffte^^ 
!S^r^a^ 

mounts 10 the total thickness of ft. substrate including closure resin Use* om also be made thin. 

K. , at operation geste* it is arranged s. ftat BGA56 on fte back may not lap surfcee BOAM^ddMIr 

small connection place compared with external terminals, such as 

^ed wired bTards etc. differs. Therefore, the generated stress is also told to ^^^^X^t^ 
is hard coming to cause connection fault 

[0085] memory with small calorific value, and the IC chip 70 is a logic IC 

^rr^^u^rrn-rr^^=i-= 

alternately. 
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SLl2 is ** with the sectional view of the multilayer printed wiring board concerning the example of an 
alteration of the 1st operation gestart. Like this example of an alteration, it is also possible to lay IC chip 122B .n 
the shape of a stack on IC chip 122A. 
[0088] 

About an example of an approach which manufactures the multilayer printed wiring board concerning this 
invention hereafter, an accompanying drawing is made reference and explained concretely. 

(1) In manufacturing the multilayer printed wiring board concerning this invention, that by which copper foil 12 was 
stuck on one side of the insulating base material 1 0 is used for one side circuit board 1 0A as a base unit which 
constitutes it as a start ingredient ( drawing 3 (A)). 
["00891 

This insulating base material has the most desirable glass fabric epoxy resin base material although the hard 
laminating base material chosen from for example, a glass fabric epoxy resin base material, a glass fabric 
bismaleimide triazine resin base material, a glass fabric polyphenylene ether resin base material, an aramid 
nonwoven fabric-epoxy resin base material, and an aramid nonwoven fabric-polyimide resin base material may be 
used. 

Sickness of the above-mentioned insulating base material 10 has desirable 20-600 micrometers. The .reason 
is because the dependability over electric insulation becomes low while reinforcement falls and handling becomes 
difficult by the thickness of less than 20 micrometers, and the substrate itself becomes thick by the thickness 
exceeding 600 micrometers while formation of the detailed Bahia hall and restoration of a conductive paste 
become difficult. 

Moreover, the thickness of copper foil 1 2 has desirable 5-1 8 micrometers if the reason is because rt will 
penetrate if too thin and is too thick conversely, in case it forms opening for the Bahia hall formation in an 
insulating base material using laser beam machining which is mentioned later - etching - the conductor of 
detailed line breadth — it is because it is hard to form a circuit pattern. 
[0092] 

It is desirable to use the one side copper clad laminate obtained by carrying out the laminating of the prepreg 
which the epoxy resin was made to **** to glass fabrics, and was made into B stage especially as the above 
mentioned insulating base material 1 0 and copper foil 1 2. and the copper foil and carrying ■ °^ h< »\P:^ s ; ^ e 
reason is that the location of a circuit pattern or the Bahia hall does not shift dunng the handling after copper foil 
was etched, and it excels in location precision. 
[00931 

(2) Next, stick the transparent protection film 1 4 on the front face on which the copper foil of an insulating base 
material was stuck, and the front face of the opposite side ( drawing 3 (B)). tl . 

As for this protection film 14. a polyethylene terephthalate (PET) film [ as / whose thickness, of 1-20 micrometers 
and the film itself the thickness of a binder layer is 1 0-50 micrometers J is used. 
[0094] ' " '" 

(3) Subsequently, perform carbon-dioxide-gas laser radiation from on the PET film 14 stuck on the insulating base 
material, penetrate a PET film, and form the opening 1 6 which reaches copper foil (or a conductor circuit pattern) 
1 2 from the front face of the insulating base material 1 0 ( drawing 3 (O). 

This laser beam machining is performed by pulse oscillation mold carbon-dioxide-gas laser-beam-machining 

equipment, and. as for that processing condition, it is desirable for 1-100 "to™™* and 

be [ pulse energy / for 0.5ms or more and a shots per hour ] within the limits of 3-50 for 0.5 - 100mJ and pulse 

Mfoi- the aperture of the opening 16 for beer formation which may be formed under such processing conditions, 
it is desirable that it is 50-250 micrometers. . 

In addition, the above-mentioned protection film may be used as the mask for pnntmg. when formmg-a solder - 

bump who mentions later by printing of a conductive paste. In this case, it is desirable to use as solder that with 
which Cu. Zn. or Sb was blended, another conductor which adjoins each other from that the melting point is high 
and the fluidity of the paste itself being small as compared with Sn/Pb - a circuit - being short (short circuit) 
- rt is hard to cause. Therefore, it is because electrical connection nature and dependability improve. However, 
the conductive paste which consists of metal particles, such as the soldering paste generally used and copper, 
such as Sn/Pb and Sn/Ag, and gold, may be used. 

[0095] . <c . 

(4) In order to remove the resin remnants which remain on the side face and base of opening 16 which were 

formed at the process of the above (3), perform DESUMIA processing. 

As for this DESUMIA processing, it is desirable to be carried out by dry type processing of oxygen plasma 
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•electrodischarge treatment, corona discharge treatment, the ultravio.et-rays .asing. or excimer laser processing. 
£?!£* after sticking the PET film 1 5 as a plating protection film to the 1 2th page of the copper foil of the 

removed and earned out by belt Sander polish, buffet etc. ( drowns 4 (A)). 

«) Bectrolysia .older «*ich makes oopper p,etin e 18 a pletin, bar after ^^•^^^^ 
UeessU^eabo^ 

St"5SiT."^£Sc The conduce bump who formed at tms time fenced W 

Sn/Cu (97:3). 

forming the adhesives layer 26 in it ( drawing 4 (C)). jn 
micrometers. 

KS said adhes^es layer, consist*, of or.en,e system ad, ^^B^o^^n^ ~ 
an epoxy resin, polyimide resin, the heat-cunng mold poly FENOREN ether UW. f 
epoxy resin and thermoplastics, the compound resin of an epoxy res.n and s.l.cone ***♦. and at least one sort 

performed also by laminating an adhesives sheet. 
[0100] " 

n s rrjriu^^^^A , s *»* nes ^ ». by *. 

and which is mentioned later. 

niove CD The on. side circuit board A produced according *^-™^'J~ZZ Jg 

of the insulating base material «hich njrthennore cont»,ned the eold«- bump. end * » *. circuit 

the double-sided circuit board with the copper foil which comes to have a mat s.de. 
Ether one side circuit boards B by which a .aminating is earned out to the lower layer of the above- 
mentioned one side circuit board A are produced. Etching 
(on After orocessine like the process of above-mentioned (1 ) - (6) first trefer to orawing o v/y vw, s 

.rdu^-londSe^l"hllr.s , circuKa beer land I. .eluded, 2 8 end e heet 
sink directly under 1C chip is formed ( drawing 6 (B)). 
[0103] 
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the conductor which met the predetermined circuit pattern, exposed and 

^st^^^^ 

As*" ItcStagent. at .east cne sort of water solutions chosen from the water solution of suifuric-acid 
^taXdrogen oxide, persulfate. a cupric chloride, and a ferric chlonde are des.rable. 

[0104] • J fi a *rK n . — a conductor — as pretreatment which forms a circuit 28, since a 

almost, as for the outer diameter, it is desirable to be formed in the range of 50-250 micrometers. 

(S21 conductor formed above (8) - the thin film layers 29 such as tin. may be formed by none.ectro.ytic 

0 01-1 micrometer is formed in it 

roughening layer can also be formed. n r«t*rtK/e coat which consists of noble 

t£tLdi^-*< ■»« *• » ** »-»*• ■*■*" an adhesives ,ayer md preven,i " t 

exfoliation (delamination). in case it multilayers. ^i^um ( oxidization) — 1 reduction 

as a roughening art - for example, software etching processmg and A m f n,S ^!^Zjl - JjSto name 
processing, formal of *e needle alloy S^«MS MEKKlI MEKKU 

1NTAPURETO) which consists of copper-nickel phosphorus, ana tne xraae name 
dirty bond" — there is surface roughening by the etching reagent 

etching reagent from the second copper complex and the m«ed*rt "J»^£\ L copper _ a conductor 
reagent — the bottom of oxygen coexistence conditions, such as a spray and bubbling. coppe 
- a drcurt pattern can be dissolved and a reaction is presumed to be what advances as follows. 
Cu+Cu CD) An ->2Cu(l) An/2 

layer. 
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•consists of non-harder resin in the condition of having beep 

carry out precure. since handling becomes easy, and that th.ckness has the des.raoie ra g 
[0110] 



[0110] , ,,u.ciw« i« desirable and it is desirable that they are 

As for said adhesives layer, consisting of orgamc system adhesives "J^*™. und resin of an 

an epoxy resin, polyimide resin, the heat-curing mold poly FENOREN I rther UTO ^thec p rf 
and thermoplastics, the compound res.n of an epoxy res.n and s.l.cone ana 



epoxy resin . 

resin chosen from BT resin as organic system adhesives adhesives can use curtain coater. a 

performed also by laminating an adhesives sheet 

SL« sid. circuit board B produced accords to the pr.ee* ^ffi!^^ »^tS£T- 
of .he ,nsu. rt n. bee. mate,,., 10 - . conduct ; _ . «^^^«*r^ ^ ^ 

be^nT^^^ 

material which contained the solder bump 24 further, and it is formed in it. 

ffijS* Wing caudad the field by the side of the conduce bum, , d P the « J* ^ 

board A and carrying out the laminating of the one side e ™ rt ^^^^ ? 0 micrometers is 5-18 

SToTSd. circuit boerd fend the one side circuit board B are unmed ( drawee CB». 

K£ time. * is crowded on bod, sides of . metal a resin *j ^JJ^l? - *X* ^^0^ 

r.r. p nr~:^^ 

the corrosion plate which needs to put nothing in and has he.ghts. 
hardening. Copper foil 30 is posted up by stiffens* the adhesives layer 32. 

KJIL*. out etch,, process -^^J^IT^C^S^^ 
^^Ltduct^^rrr.^r^. — 33 M ha,, land end pad 36p is 
included) (refer to drawing 7 (O). 

S"oiduc^ which m .t the p~detem*.d circuit pattern, ex^ed and ^^^SmS^ ,„ 
copper foil 30 — a circuit 36 and a conductor — a circuit 38 is formed. 

Sick besides it end opening may be carried out by exposure, the development or laser. 

before arren^ J^^MSt^ ^ "JSE resist 

r^yat^rof'XTov^ — "VorwhIC consist of -niche, 52-g.ld 

54" on each solder pad section ( drawing 8 (B)). 

Richness of this niche, layer 5 2 has desirable 1-7 ^^^^ ittZZZ too 
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•will fall on the other hand if too thin [ if a gold layer is too thick, it will become an increase of cost, and ]. The 
monolayer of tin or a noble-metals layer may be formed. 

(15? On the metal layer which consists of nickel-gold prepared on the above-mentioned solder pad section, supply 
a solder object, form the conductive bump who is an external terminal by melting and sol.drficat.on of this solder 
object or join a conductive ball or a conductive pin to the solder pad section, and form a multilayered circuit 
board ( drawing 1 (A)). 

A 1 so!d 3 er replica method and print processes can be used as the supply approach of the above-mentioned solder 
object It is the approach of forming a solder pattern by a solder replica method's pasting a solder fo.l together to 
prepreg here, and leaving and etching only the part which is equivalent to a part for opening in th.s solder fo.l and 
considering as a solder carrier film, carrying out the laminating of this solder earner film so that a solder pattern 
may contact a pad, after applying flux to a part for solder resist opening of a substrate, and heatrng and .mpr.nt.ng 

this. 
T0 122] 

On the other hand, print processes are approaches of laying in a substrate the printing mask (metal mask) which 
prepared opening in the part equivalent to a pad. and printing and heat-treating soldering paste. Tm-s.lver .a tin- 
indium, tin-zinc, a tin-bismuth, tin-antimony, etc. can be used as solder. As for those melfng points, rt .s des.rable 
that it is lower than a conductive bump's melting point 
[01231 

That is. a solder object suitable on each solder pad exposed from opening of a solder resist layer is supplied and 
a conductive bump is formed, or it constitutes so that a conductive ball or conductive T pin may be connected. 

In addition, as a solder ingredient which connects the conductive ball 56 and T pin. it is desirable to use tin / 
antimony solder with the melting point higher than a conductive bump's melting point tin / s.lver solder. tin / 
silver / copper solder, etc. 

T 0 he 2 above (1) According to the operation gestalt according to the process of - (1 5). a multilayer printed wiring 
board 60 While carrying out the laminating of the one side circuit board A and the one side circuit board Bin the 
same direction, where opposite arrangement is carried out copper foil 30 to the front face by the side *e 
solder bump of the one side circuit board B. so that a mat side may counter the copper foil 12 of the one side 
circuit board A while pasting up the one side circuit boards by carrying out hot press, after st.ck.ng copper fo.l 30 
to the one side circuit board B by pressure and multilayering. and the copper foil 30 stuck to one side ^circuit 
board B-2 by pressure - etching processing - carrying out - respectively - a conductor - circuits 36 and 
38 were formed. Besides such an operation gestalt following **1 The example 1 of an alteration. **2 A 
production process which was indicated for the example 2 of an alteration is also employable. 
[0126] 

**1 The example 1 of an alteration . 

Where opposite arrangement of the copper foil 30 which has a mat side on the front face by the side of the polder 

bump 24 of the one side circuit board B is carried out copper foil 30 is stuck to the one side c.rcurt board B by 

pressure by ( drawing 9 (A)) and vacuum hot press ( drawing 9 (B)). then, the conductor which performs etching 

processing, etches copper foil alternatively, and has a predetermined pattern where an etching protection film is 

stuck — a circuit 38 is formed and the double-sided circuit board B is formed ( drawjngjj (O). 

then, the field by the side of the solder bump 24 of the one side circuit board A - receiving - the conductor of 

the circuit board B - the condition of carrying out opposite arrangement of the field by the s.de of a circuit . 28 

- (- it multilayers drawing 9 (D» and by carrying out vacuum hot press ( drawing 9 (E». then, the copper fo.l of 

the one side circuit board A - etching — a conductor — a circuit is formed (refer to drawing 7 (C». 

[0127] 

**2 The example- 2 of an- alteration-- - ' '•■ " . „ 

the copper foil 12 of the one side circuit board A shown in drawing 4 (C) - etchmg - a conductor - a crcurt 
36 is formed ( drawing 10 (A)) and opening 10a is drilled in a substrate 10 by the router, punch.ng. etc. ( drgwjng 
1 0 (B)). then, the one side circuit board A - receiving - the process of drawing 9 (0) - a conductor - the 
condition of having carried out opposite arrangement of the double-sided circuit board B in wh.ch the circuit 38 
was formed — (— it multilayers drawing 10 (O) and by carrying out vacuum hot press ( drawing 10 {D». 
[0128] 

Although the laminating unification of the one side circuit board of two sheets was carried out and it multilayered 
to two-layer with the operation gestalt mentioned above, the multilayering if needed by increasmg at least the 
three or more layers of the number of the one side circuit boards is possible. 
[0129] 
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m "[Example] 

(Example 1) ... & u nar A «,hieh constitutes a multilayer printed wiring board. The one side 

(1) Manufacture first the one s.de circuit board wh ch mMM a J resin was made to 

. copper clad laminate obtained by carryingout the ^^ D ^^^ g out Uot press is used for this 
**** to glass fabrics, and was made into B stage, and the copper fo.l. and carrying 
circuit board as a start ingredient 

Thickness of 75 micrometers and copper foil j. 1741 ^ *' ^^^^1-^.. 

materia, has the binder layer whose ^ 

and the front face of the opposite side, and laminates a I mm L as 
micrometers ]. 

SSU-*. carbon-di.xide-gas laser reason may be P^rn^ on. »ET jjj*. £ 

hell formation which penetrates a PET film and an maulabng base n-atenal. e PP 

further, the inside of the opening may be immersed wrth drug^ons ~* *' ^ £ ^J^. 

oxidization material, and alkali, by oxygen plasma d,s eharg . f f^^^X - the resin residue of 

conductor which ~£^\ > Z££ TtZZ ^S£S!!SK ..^reservation of , 

££^^«2S2»rT maceXugh this resin residue beeves the cause, since it ,s removed. * » 

satisfactory and does not generate. 

ES cample for fonnetion of opening for the Bahie SI'SSSrjSST 
oscillation mold carbon-dioxide-gas laser beam machine s "sed. The ' a " r ^Z° m .thod as a whole at the 
thickness of 22 micrometers is carried o^- PET * *5£KI*«I in th. resin side. At 

r 6 p f .td ^^^^^^ - - — -".r* T. 

^PET-W^^^ 

processing, on the following conditions, electrolytic copper P^ng p « formed. It 

flattening of the exposed part by sandur belt polishing and buffing ,n the case. 
[Electrolytic copper plating water solution] 
Sulfuric acid : 175 g/l 

ASetS. KATOTEKKU Japan. . trade name: KAPARASH.DO GL> 0.98 m,/, 
[Electrolysis plating conditions] 
Current density : 1 .9 A/dm2 
Time amount : 30 Part 
Temperature :25 ** 

3-1 0 micrometers from the front face of an insulating base material. 
[Electrolysis solder plating solution] OOQ/n i 
Metal presentation ratio: It was made to form in Sn/Cu=99.9 / 0.1 70/30. 
Additive : 5ml/l. 

(Electrolysis solder plating conditions) 

Temperature : 21 degrees C- - 

^co~emp,e%t WCU= M .3 / 0.7 (melting point of 227 degrees 0). and Sn/Cu=95/ 5 (melting point 

adhesives layer for multilayering was formed. 
[0136] 
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<6) Make opening form in the insulating base material formed at the process of (5) by the router, punching Jaser 
etc. The area which carries out opening was made to form among 15 - 70%. K was made to form at 36.5% at this 

TneTbove (1) The one side circuit board A produced according to - (6) is the circuit board which should I be 
arranged in the upper layer in the case of multilayering. and becomes the field to which IC chip .s mounted .n 
opening. 

0)2 conductor which a PET film is made to exfoliate from the copper foil pasting side of an insulating base 
material, and performs suitable etching processing for copper foil where -an etching prote ,i jorv 
front face by the side of the solder bump of an insulating base matena , and has a predetermined pattern after 
carrying out the same processing as the process of above-mentioned (1) - (4) - the circuit was formed. 

the conductor obtained above (7) - on the surface of a circuit, as a nonelectronic P'ating bath ^""T 
fluoride-thiourea liquid is used, nonelectrolytic plating processing may be performed and a fan thin ^ to""* 8 
thickness of 0.1 micrometers may be formed on the plating conditions for about 5 minutes around 45 degrees C. 

(8) After making the etching protection film stuck on the insulating base material above (6) exf citato. : 

the epoxy resin adhesive was applied and carried out all over the solder bump side of an insulating base matenal. 

and the adhesh/es layer for pasting up each circuit board and multilayering was formed. 

T 0 he 4 above (6) The one side circuit board A produced according to the process of - (8) is a substrate multilayered 
in combination with the one side circuit board B. 

(5 Is the one side circuit board B to which the copper foi. 30 which has a mat side is stuck by pressure The 
above (1) It replaces with adhesives like the above (8). after carrying out the same *™™"J£Z™£ * 
(5) and OX The epoxy resin adhesive for pasting up the copper foil 30 which has a mat side effect vefc on rfte 
insulating base material 10 was applied, desiccation for 30 minutes was performed at 100 degrees C. and the res.n 
adhesives layer with a thickness of 20 micrometers was formed. 

Ra above (1) The one side circuit board A produced according to - (8) As opposed to the field by the .side 
of L adder bump of the one side circuit board B after carrying out the lammating of the one is.de i circurt ^board B 
produced according to the above (9) in the same direction The copper foil whose surface roughness <F *• 
processing of one side is carried out and is 1 .0 micrometers and whose thickness ,s ' 2 "wometer* in *e 
condition of having made the mat side countering Under conditions with a pressure 2MPa and a degree of vacuum 
of 2.5x1 03Pa. while pasting up between each one side circuit boards A and B by carrying out hot press, copper 
foil was pasted up on the one side circuit board, and it multilayered for the heating temperature of 200 degrees C. 
and heating time 10 minutes. 

<?!)*• etching processing suitable after that for the copper foil on the one side circuit board A of the 
multilayered substrate, and the one side circuit board B - a conductor - a circuit - and (a beer land is 
included) it formed. 

02) above (1) Before forming a solder resist layer in the front face of the multilayering substrate produced 
according to the process of - (1 1). the split face by the roughening layer and etchmg wh,ch consist of copper- 
nickel-Lynn may be established if needed. 

T^ligomer (molecular weight 4000) of the photosensitive grant which, on the other hand, acrylic-feed £N i of 
epoxy groups of 60% of the weight of the cresol NOPORAKKU mold epoxy resin (Nippon Kayaku ^dissolved 
in DMDG (13) The 46.67 weight sections. 80% of the weight of the bisphenol A mold epoxy resin-fthe-product 
made from oil-feed shell -)lso.ved in the methyl ethyl ketone the Epicoat l 001 14.121 we.ght section and an 
imidazole curing agent (Shikoku - formation - make -) the muftiple-valued acrylic ^"^^^ 
Kayaku make -) which are the 2E4 MZ-CN1.6 weight section and a photosensitive monomer the R604 1.5we ght 
section - the same - a multiple-valued acrylic monomer (the product made from the Kyoeisha chemistry ) 
the leveling agent (the Kyoeisha make -) which consists of the DPE6A30 weight section and an «*£g^> 
polymerization object The poly flow No.75 0.36 weight section is mixed and th.s mixture "f£££*™™ 
phenon (product made from Kanto chemistry) 20 weight section as a ^tomrfaato, Th< ■ ^(product made from 
Hodogaya chemistry) 0.2 weight section as a photosensor was added. *e DMDG( die ***>«^™ d ether) 
1 0 weight section was added further, and the solder resist constituent wh.ch adjusted viscosity to 1 .4**0.3Pa and. 
and S at 25 degrees C was obtained. 
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f fiOmm in the case of rotor No.4 and 6rpm. measurement of viscosity was based on 
. -In addition, in the case of 60rpm. in the case or roxo 
rotor No.3 by the Brookfield viscometer (Tokyo Ke.k.. DVL B mold;. 

[01 46] . u* • a ahnU p f 1 3) was aoDlied to the front face of the circuit board of the 

- (14) The solder resist constituent obtained above (13) was appiieo * 
m uftilayering substrate obtained above (11) by the i^cknes s £ » ~» I desiccation processing for 30 
Subsequently, after performing for 20 minutes at 70 d ^f n C ^.^ P ^ c ^ ium , ayer was formed in the soda 
minutes at 100 degrees C. by the chromium layer, the side ^ of solder res ist opening 

, ime glass machine hill with a thickness of 5mm "^f^^^^ was P exposed and carried out by the 
was drawn was stuck in the solder resist layer, and the DMTG i^vel^nt w P q i qq 

ultraviolet rays of 1000 mJ/cm2. Furthermore, at 1 hour, and the so.der resist 

C for 1 hour, and heat-treated on the conditions of 3 hours by 1 50 ^ micrometers of diameters 

layer (thickness of 20 micrometers) which has opening corresponding to a pad part 
of opening) was formed for 1 hour. 

f° 148] ■ • xl.^ ^n-^leetrolvzed gilding liquid which consists of gold cyanide 

Furthermore, the substrate was immersed " ^ ^'^^Si^^dium hypophosphite 10g/1 for 23 

& by anting the soldering paste w*h which the me*ng ^^^^^^^ 
190 degrees C to the so.der pad whi ch exposes ^^^^-S^ to both sides and the 
resist layer, and carrying out a reflow at 183 degrees C. the so.oer 
multilayer printed wiring board was manufactured. 
[0150] 

[Example 2] , , . 0 th _ same configuration (it has shifted by the 

Although the multilayer printed wiring board of ar , examp e 2 w *™ ^ removed from dJrectly under) 

single-sided board of the upper and lower sides of the Bania hall io. an 
asL 1st example of the above, it formed the conductive bump by Sn/Zn (97.3). 

[0151] 

[Example 3] , . . „ +h _ __ me configuration as the 1 st example of 

Although the multilayer printed wiring board of an *• SamC COnfigU 

the above, it constituted the conductive bump from Sn/Sb W5.5>. 

[0152] 

[Example 4] . . _ ... ; _ ame configuration as the 1 st example of 

Although the multilayer printed wiring board of an example 4 *as the same configu 
the above, it constituted the conductive bump from Sn/Pb (97.3;. 
[0153] 

[Example 5] . th me configuration as the 1 st example of 

Although the multilayer printed wiring board of an example 5 was the same cont.gu 

the above, it constituted the conductive bump from Sn/Ag C95.5;. 

[0154] 

rs^TbSrs tzxzsx* - — «-~ 

[0155] 

[Example 1 ** 2] e v amD | e 1 constituted the conductive bump from Sn/Su (97:3). 

The multilayer printed wiring board of ** 1 of an example w««ui drawing 14 (B), the Bahia hall 18 

However, unlike the configuration of the 1st example ^*^^^^mM^ circuit board at the 
of the one side circuit board on top has been arranged for the Bahia hall 
bottom right above. 
[0156] 

[Example 1 ** 3] constituted the conductive bump from Sn/Su (97:3). 

The multilayer printed wiring board of ** l ot an ex*n V 
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However, unlike the configuration of the 1st example of the above, as shown in drawing 14 (C), the external 
terminal 56 on the back has been arranged directly under the surface external terminal 56, and the Bahia hall 18 
of the one side circuit board on top has been arranged for the Bahia hall 18 of the one side circuit board at the 
bottom right above. 
[0157] 

[The example 1 of a comparison] 

As shown in drawing 15 (A), the multilayer printed wiring board consisted of the one side circuit boards by the 
manufacture approach indicated by JP.10-13028.A. Drawing 15 (B) shows the condition of having attached in the 
DOTA board 90 the multilayer printed wiring board shown in drawing 15 (A). Drawing 15 (C) shows the condition 
of having laid the IC chips 70A and 70B. in the shape of a stack. Here, the non-through tube was filled up with the 
conductive paste, the Bahia hall 118 was constituted, and the laminating of the one side circuit board was carried 
out, without using a conductive bump. The Bahia hall 1 1 8 has been arranged in the shape of a stack, the 
conductor linked to the Bahia hall — the land 136 which extended the circuit was formed and it connected with 
the land 1 36 with the wire 72 from the pad for the wires of the IC chip 70. 
[0158] 

[The example 2 of a comparison] 

Although the multilayer printed wiring board of the example 2 of a comparison is the same configuration as the 
above-mentioned example 1 of a comparison, it made it filled up with a non-through tube with plating instead of a 
conductive paste. 
[0159] 

[Comparative study] 

The PKG substrate with which IC chip was mounted in the top face of a substrate was connected, and it was 
made to connect with the multilayer substrate created by the SABUTORA method by which only electronic parts, 
such as a capacitor, are mounted in the inferior surface of tongue of a substrate in the example. 
IC chip made to multilayer. in the shape of a stack was mounted in the top face of a substrate, and it was made to 
connect with the multilayer substrate (DOTA board 90) created by the SABUTORA method by which only 
electronic parts, such as a capacitor, are mounted in the example of a comparison in the side which has arranged 

BGA. . . 

The result of flow inspection (they are 500 cycles. 1000 cycle. 2000 cycle, and 3000 cycle ****** in 1 cycle 
about bottom of thermo-cycle condition 135 degrees C /. 3 minutes <=> -65 degrees C / 3 minutes) which 
performed the existence of inspection of IC chip before mounting five piece created in the example and the 
example of a comparison, respectively, the propriety (existence of exchange of IC chip) of RIPEA, and a reliability 
trial is shown in drawing 1 6 . 

It was checked compared with the conventional thing (example of a comparison) that electrical connection nature 
and dependability are secured. 

Moreover, in the comparison in the example 1 , it was checked that the configuration from which did not make 
stack structure (the Bahia hall is arranged right above [ of the Bahia hall ]). and the external terminal has 
separated from directly under [ of the external terminal of an opposite side ] is most excellent in electrical 
connection nature and dependability. As for what has an external terminal in the same location by stack structure 
to it, having deteriorated was early. It was shown that it is the structure where the generated stress is hard to be 

eased too. .... >• , 

Furthermore, it was checked that that by which Cu. Zn. and Sb are blended with the conductive bump is excellent 

in dependability compared with other conductive metals. 

[0160] 

[Effect of the Invention] 

As mentioned above, according to this invention, since it has the pad which connects an external terminal from 
both sides of a multilayer printed wiring board, it becomes possible to connect another printed wired board etc. to 
the both sides. Thereby, the degree of freedom which wiring pulls out serves as increase and structure which is 

multilayered and maybe able to carry out-the laminating of the IC chip furtherr • 

Moreover, dependability can be raised by using a conductive bump. That Cu. Zn. and Sb are blended can improve 
dependability further. 

Furthermore, dependability can be raised by not making the Bahia hall into stack structure, or not preparing the 
external terminal of an opposite side directly under an external terminal, when an external terminal is prepared in 
both sides. 

[Brief Description of the Drawings] 

rDrawing H Drawing 1 (A) is the sectional view showing the configuration of the multilayer printed wiring board 
concerning the 1st operation gestalt of this invention, and (B) is the sectional view showing the condition of 
having mounted IC chip in this multilayer printed wiring board. 

drawing 2] It is the sectional view showing the condition of having carried IC module in the multilayer printed 
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•wiring board shown in drawing 1 (B). constitutes the multilayer printed 

rPrawing 3] It is the production process Fig. of the one side circuit ooaro wnicn v, 

Em^SSp^ F* of the one side circuit bosrd which census th. n.Hiiayer printed 
JSSO »tE. h pi22Si— ■* of the one side circuit boerd which constitutes *. muHII^ printed 
i" Suc^procees Fig. of the one eide circu* board which constitutes the muitiiaver printed 

JSS^'J^^* ° f — ' > rinted wirins board concen,in ' exsmpte ** * e 

g^ffiSl^SSS^^ nruMaver pHnted wirin e board concerning. exen,pi. of en 
t^t&ZSZZZZ wiHn, beard concert th. exen-pi. of an ..eraUon 

Sl'gMa CCD expand and show the externa, terrnhra, h . end CAS. (B-2). and CC 8 

are the perspective views of (A1), (B1), end en inner (01) exttn»T ten™"* 

mgjgjfl K is the greph which cohered the resuit of a continue check in the ex am pie and the exanrple of , 



comparison. 

[Description of Notations] 
10 Insulating Base Material 
1 2 Copper Foil 

16 Opening 

1 7 Copper Plating 

18 Bahia Hall 
24 Solder Bump 

26 Adhesives Layer 

28 Conductor — Circuit 

29 Tin Thin Film Layer 

30 Copper Foil 

32 Adhesives Layer 

36 and 38 a conductor — circuit 

40 42 Solder resist layer 

44 46 Opening 

52 Nickel Layer 

54 Gold Layer 

56 BQA 

A One side circuit board 
B One side circuit board 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 

£ SiJw oo m a "r sTthe frensiapon nrav not reflect the 0*0, precise,. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fPrawing 1] Drawing 1 (A) is the sectional view showing the configuration of the multilayer printed wiring board 
concerning the 1st operation gestalt of this invention, and (B) is the sectional view showing the condition of 
having mounted IC chip in this multilayer printed wiring board. 

[•Drawing 21 It is the sectional view showing the condition of having carried IC module in the multilayer printed 
wiring board shown in drawing 1 (B). . ' 

[Drawing 3] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 

wiring board shown in drawing 1 . . 
fPrawing 4] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 

wiring board shown in drawing 1 . . 
FPrawing 5] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 

wiring board shown in drawing 1 . , 
fPrawing 6] It is the production process Fig. of the one side circuit board which constitutes the multilayer printed 

wiring board shown in drawing 1 . • 1 

fPrawing 7] It is the production process Fig. of the multilayer printed wiring board shown in drawing 1 . 
fPrawing 8] It is the production process Fig. of the multilayer printed wiring board shown in drawing 1 . 
FPrawing 9] It is the production process Fig. of the multilayer printed wiring board concerning the example of the 
1st alteration of the 1st operation gestalt. 

fPrawing 10] It is the production process Fig. of the multilayer printed wiring board concerning the example of the 
2nd alteration of the 1 st operation gestalt 

fPrawing 11] (A) is the sectional view of the multilayer printed wiring board concerning the example of an 
alteration of the 1st operation gestalt and (B) is a top view. 

rPrawing12] It is the sectional view of the multilayer printed wiring board concerning the example of an alteration 
of the 1st operation gestalt. . 
fPrawing 13] (A1). (B1), and (CD expand and show the external terminal in drawing 2 , and (A2), (B-ZJ. and tOZJ 
are the perspective views of (A1), (B1). and an inner (CD external terminal. 

rPrawing14] (A) is the sectional view showing the Bahia hall of the example 1 of an alteration of the 1st example, 
(B) is the sectional view showing the Bahia hall of the example 2 of an alteration of the 1 st example, and (C) is 
the sectional view showing the Bahia hall of the example 3 of an alteration of the 1 st example. 
fPrawing 15] (A), (B), and (C) are the explanatory views of the multilayer printed wiring board of the conventional 

technique. . - 

fPrawing 16] It is the graph which compared the result of a continuity check in the example and the example of a 

comparison. 

[Pescription of Notations] 
10 Insulating Base Material 
12 Copper Foil 

16 Opening 

1 7 Copper Plating 

18 Bahia Hall 
24 Solder Bump 

26 Adhesives Layer 

28 Conductor — Circuit 

29 Tin Thin Film Layer 

30 Copper Foil 

32 Adhesives Layer 

36 and 38 a conductor circuit- 

40 42 Solder resist layer 

44 46 Opening 

52 Nickel Layer . 

54 Gold Layer 

56 BGA 

A One side circuit board 
B One side circuit board 



[Translation done.] 
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